Abstract-Hypertension is an important public health challenge worldwide. Information on the burden of disease from hypertension is essential in developing effective prevention and control strategies. An up-to-date and comprehensive assessment of the evidence concerning hypertension in sub-Saharan Africa is lacking. A literature search of the PUBMED database was conducted and supplemented by a manual search of bibliographies of retrieved articles. The search was restricted to population based studies on hypertension in sub-Saharan Africa published between January 1975 and May 2006. Data were extracted after a standard protocol and using standard data collection forms. Thirty-seven publications met the inclusion criteria. The prevalence of hypertension varied extensively between and within studies. Prevalence of hypertension was higher in urban than rural studies in all studies that covered both types of area, and also increased with increasing age in most studies. In most studies less than 40% of people with blood pressure above the defined normal range had been previously detected as hypertensive. Of people with previously diagnosed hypertension, less than 30% were on drug treatment in most studies, and less than 20% had blood pressure within the defined normal range. Hypertension is of public health importance in sub-Saharan Africa, particularly in urban areas, with evidence of considerable under-diagnosis, treatment, and control. There is an urgent need to develop strategies to prevent, detect, treat, and control hypertension effectively in the African region. (Hypertension.
H ypertension is an increasingly important medical and public health issue worldwide. High blood pressure is estimated to have caused 7.6 million premature deaths (13.5% of the total) and contributed 92 million disabilityadjusted life years (DALYs) worldwide in 2001. 1 In the year 2000, nonoptimal blood pressure was estimated to have caused approximately 7.1 million deaths (12.8% of the total) and contributed 64.3 million DALYs. 2 It has been suggested that the prevalence of cardiovascular disease and hypertension is increasing rapidly in sub-Saharan Africa (SSA). 3 The current prevalence in many developing countries, particularly in urban societies, is said to be already as high as those seen in developed countries. 4, 5 SSA is currently battling with communicable diseases such as malaria and HIV, and most governments in the region have limited resources and health budgets. An increasing burden of hypertension in this region is therefore likely to be of grave consequence because very few people will get treated and control is likely to be low. This in turn would result in high morbidity and mortality from potentially preventable complications such as stroke, myocardial infarction, and renal failure.
Epidemiological studies on hypertension in Africa have been conducted over the years in an attempt to estimate the burden of hypertension in this region, and these have reported variable rates within and between different population groups. The purpose of this review is to establish what reliable and comparable evidence is available on hypertension in black adults in SSA. Its aim is to assemble evidence on the prevalence and distribution of hypertension in SSA and the corresponding levels of awareness, treatment, and control.
Methods
A literature search of the PUBMED database, using the Medical subject headings "hypertension," "blood pressure," "Africa," and "Africa South of the Sahara" was conducted. The search was restricted to studies in human beings published between January 1975 and May 2006. A manual search for additional studies was performed using references cited in original study articles and reviews. Additionally, studies were retrieved by searches of the World Health Organization Global Cardiovascular Infobase. 6 No language restrictions were applied and publications in other languages were translated to English. Articles were incorporated into an Endnote database. Titles and abstracts were screened, and potentially relevant articles acquired. When copies of papers could not be obtained, attempts to get copies directly from the authors were made.
The eligibility criteria for inclusion were 1 : population based studies that included 400 or more participants aged 15 years and above 2 ; random sampling of a defined population or studies involving entire populations 3 ; response rate greater than 70% 4 ; involving black participants living in sub-Saharan Africa 5 ; standard methods of measuring blood pressure described. 6 reported prevalence of hypertension (age adjusted or unadjusted) 7 ; defined hypertension as blood pressure Ն160/95mmHg (WHO criteria) or Ն140/90mmHg or self-reported use of antihypertensive medication (Joint National Committee on Prevention, Detection, Evaluation, and Treatment's report (JNC 7 criteria)) 7, 8 When information needed to consider eligibility was missing the study was excluded.
Hypertension detection was defined as any prior diagnosis of hypertension made by a health professional among the population defined as having hypertension. Treatment of hypertension was defined as use of recognized antihypertensive medication among the population defined as having hypertension, whereas control of hypertension was defined as blood pressure of Ͻ140/90mmHg among the population defined as having hypertension. Comparisons were made only between studies that had used the same definitions. Using the "Statcalc" function of EPI INFO (Version 6, Center for Disease Control, USA), it was determined that a sample size of 400 was adequate to detect prevalence of hypertension between 10% to 50% with 5% precision and 95% confidence. Data were extracted after a standard protocol and using standard data collection forms and checklist by a single reviewer (J.A.) with uncertainties resolved by discussion with the other authors. Data on year of survey, country of study, age of participants, sampling methods, response rate, sample size, methods for preparation, and measurement of blood pressure, definition(s) used for hypertension, and type of measuring device used were extracted. Prevalence of hypertension (unadjusted and age adjusted if stated), percentage of those with hypertension who had been previously diagnosed, on treatment, and those controlled were also obtained. We described the population used for the standardization of hypertension prevalence where this information was available. Where information was available, the prevalence was obtained by age, gender, socio-economic status, and rural-urban residence. Multiple papers from a study were included if these were found and consistency of results checked for the same study.
A formal meta-analysis was not conducted because of the heterogeneity in methods used and participants involved.
Results
The initial search identified 1037 references. An additional 28 references were found from reference lists of articles and 5 more from the World Health Organization database. Figure 1 summarizes the selection process for the total of 1070 publications. In all 37 publications describing 25 studies from 10 countries in SSA satisfied the criteria for inclusion. 9 -45 The list of excluded articles and reasons for exclusion are in the data supplement available online at http://hyper.ahajournals.org.
Papers identified from the same study were grouped together and compared for consistency. The number of participants involved in the studies ranged from 446 to 13 802. The mercury sphygmomanometer was used for measurement of blood pressure in 14 studies and an electronic monitor used in 9 studies. The majority of studies used blood pressure measured on a single visit. With the exception of 2 studies, blood pressure was measured at least twice per visit and an average value determined in most cases. Three studies that sampled from whole national populations were identified with one reporting results for urban and rural areas separately. Apart from the national studies, 10 studies included both rural and urban participants with 5 of those reporting agestandardized prevalence of hypertension for rural and urban populations separately. Urban and rural communities had been defined in the studies by each country's prior enumeration of areas. Where nomadic participants were included this was stated. In studies reporting age-standardized prevalence of hypertension, prevalence had been adjusted to the age distribution of the entire study sample, the national population, or the new WHO Standard World Population. 46 A summary of the characteristics of the studies and methods used in blood pressure measurements are presented in the data supplement.
Prevalence of Hypertension
The Table shows crude and age-adjusted prevalence of hypertension defined by both WHO and JNC 7 criteria for each study. The prevalence of hypertension varied extensively between and within studies. The difference in the prevalence of hypertension between males and females was minimal for almost all communities. When studies with both urban and rural populations were examined, prevalence of hypertension was observed to be higher in the urban compared with the rural population as shown in Figure 2 . A study from rural Tanzania that had sampled from 3 rural regions and reported prevalence separately showed prevalence to be lowest for both females and males in the rural region described as least advantaged, and highest in that described as the most socially and economically advantaged. 39 Figures 3 and 4 show the age-and sex-specific prevalence of hypertension defined by both WHO and JNC 7 criteria. The prevalence of hypertension defined by both criteria was observed to increase steadily from the youngest to the highest age groups. This was generally similar for males and females and in rural and urban studies. In a study from rural Tanzania involving 3 rural populations, however, there was an increase in only the population described as advantaged with virtually no increase with age in the other 2. 39 Temporal trends in blood pressure prevalence could not be established conclusively from the data available because few studies had been done in which serial surveys using the same methodology had been conducted. One exception was a study from Tanzania involving urban, rural, and seminomadic participants aged 47 to 57 years. An initial survey was conducted in 1987 and a resurvey in 1998 in the same areas using similar methods. There was a marked increase over the period with overall prevalence increasing from 25.4% in men to 41.1% and from 27.2% to 38.7% in women. The increase was observed for rural and urban as well as seminomadic participants. 30, 31 With hypertension defined as BP Ն140/90 mm Hg, the level of hypertension detection ranged between 11% in all participants in rural Cameroon 26 and 47% in females in South Africa, 38 treatment between 10% in urban Cameroon 17 and 32% in Ghana, 10 and control between 0.4% and 16.8%. 17, 38 Females were more likely to have been detected, be on treatment, and have hypertension controlled compared with males. A one-year follow-up of newly diagnosed hypertensive in 1 study showed that despite referral, 62.9% had uncontrolled hypertension and 26.8% claimed to be unaware of their hypertension. 16, 28 
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Discussion
There have been a surprisingly large number of studies that provide data about hypertension in SSA, but very few of these provide age-standardized data which allow comparability between studies. The individual studies show a generally high prevalence of hypertension. Urban populations consistently had higher prevalence of hypertension compared with their rural counterparts in almost all studies that covered both types of area. The prevalence of hypertension increased with age. For most studies hypertension was defined on the basis of blood pressure taken on one visit only and thus may have overestimated the prevalence. There was very little information on temporal trends in the prevalence of hypertension because studies undertaken at different time periods were among different populations or did not use similar methods. There were generally low levels of detection, treatment, and control of hypertension.
This review used a wide ranging search strategy and a standard protocol to determine which studies to include and to extract data making conclusions more reliable and limiting bias. 47 There were great variations in the studies reviewed, 
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partly because of the criteria used in selecting participants and also methods applied in measurement and classification of blood pressure. Variations in the age structure of the different populations included in our review limited the ability to compare results directly. Different standard populations had also been used in most studies that reported age-standardized values, and data available did not allow us to restandardize using the same reference population thus limiting comparability between studies greatly. Studies were included based on the extent to which the methods used were likely to give results which were representative of the population from which samples were drawn. To achieve this, studies were included only if the response rate had been mentioned and was at least 70% and sample size was reasonably large (400 participants). Studies were limited to those involving blacks only, to allow comparison among the same racial group because hypertension and its sequelae have been suggested to occur differently in blacks compared with whites living elsewhere. 48 -50 We included only studies that had used and documented standard blood pressure measuring protocol. Urban and rural contrasts involved age standardized prevalence that used the same approach within a single study. The various differences between the studies meant that meta-analysis was not appropriate. The higher prevalence of hypertension in urban areas compared with rural areas strongly implicates differences in lifestyle as an explanatory factor. Higher levels of obesity and increased salt and fat intake from consuming more processed foods and engaging in jobs with minimal physical activity are likely explanations for higher hypertension in urban populations.
The prevalence of hypertension in SSA, particularly in urban areas, was as high as that from most countries in established market economies 48, 49 with lower detection, treatment, and control levels reported from SSA. 49, 50 Contrary to reports from the USA and Europe of higher prevalence of hypertension in rural areas, 50 -53 prevalence of hypertension was higher in urban compared with rural areas in SSA.
Women were reported to have better detection, treatment, and control rates than men in both SSA and high income countries. A possible explanation for higher detection among women is the increased chances of having blood pressure measured on contact with a health facility which usually occurs with pregnancy and related health conditions. Women probably accept more readily the diagnosis of hypertension even in the absence of symptoms and recognizing the need to stay healthy to support their families, are more willing to comply with treatment and get controlled. The generally low levels of detection, treatment, and control of hypertension reported emphasizes the difficulty in managing chronic health conditions that are usually not associated with symptoms and yet need life long management to ensure control. In SSA where resources for health are generally limited and individuals and households usually have to pay for the utilization of services and treatment, it is very likely that health conditions such as hypertension will receive little attention. A few programs have been established in SSA over the years for the effective control of hypertension. 54 -57 The reports from one of these programs indicate that even though targeted objectives were not reached because of many problems encountered, the project increased public awareness of the problem of hypertension. 55, 56 It is interesting to note that 1 year after diagnosing participants in 1 study and referring them to a health facility for treatment, almost 27% claimed to be unaware of having hypertension. 16, 28 Was this because the information given was inadequate and misunderstood or were the affected in a state of denial?
Perspectives
In spite of the relatively limited evidence base, it is clear that hypertension is a major public health problem in SSA, particularly in urban areas. Levels of detection, treatment, and control are worryingly low, suggesting that high levels of adverse effects such as stroke, heart failure, and renal failure will become apparent in the years to come. There is an urgent need to encourage healthy lifestyles as a means of primary prevention and also to increase awareness of hypertension through public education. Treatment efforts need to be intensified to control existing hypertension better and reduce future health risks. Explanations for the marked rural-urban difference in prevalence would be of great interest, particularly because they may provide clues to the drivers of the increasing risk of cardiovascular disease among urban populations in SSA and other low income settings. Specific issues include the possible role of migration and the characteristics of the urban lifestyle or environment that most strongly predict hypertension. There is also a need to identify barriers to treatment and good control of hypertension and how these could be improved. There is an urgent need to put in place mechanisms of gathering accurate and complete data about blood pressure among populations in SSA, particularly on timetrends. In the absence of such information, projections on the burden of hypertension in SSA will be limited, reliant on predicted demographic patterns with little or no account of the many other major drivers of health at a time when many communities in SSA are undergoing major changes.
Sources of Funding
This review forms part of research work towards a PhD (J.A.) at the London School of Hygiene and Tropical Medicine, funded by the Commonwealth Scholarship Commission. The sponsor had no role in study design, data collection, analysis, interpretation, or writing of the report.
Disclosures
None.
